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1. Product readiness  

2. Product costs  

3.  International vs domestic sourcing

4.  Finding and manufacturers and suppliers

5.  Negotiating contracts and Quality agreements

6.  Product Manufacturing test strategy



Wireless Device Segment - Product Development Cycle
Industry norm = 6-9 month development cycle

● Rapid introduction of new technology
● High volumes at initial ramp
● Test Solutions and yields optimized in EVT phase
● Global coordination between Design & Manufacturing



Ready to Ramp
Factory Pilot is a critical checkpoint before moving to mass production phase

● Quantity of units built during pilot will depend on product cost & typical rate

● Example:  product costing hundreds of dollars per unit with typical production volumes of 
thousands per shift will execute pilots of 200-400 units

● Multiple Factory Pilot builds may be required to achieve ready to ramp goals



Ready to Ramp - Typical Criteria and Checklist
Factory Pilot is a critical checkpoint before moving to mass production phase

● Quantity of units built during pilot will depend on product cost & typical rate

● Example:  product costing hundreds of dollars per unit with typical production volumes of 
thousands per shift will execute pilots of 200-400 units

● Multiple Factory Pilot builds may be required to achieve ready to ramp goals



Ready to Ramp - Product Quality
Factory Process & Test Flow



Ready to Ramp - Product Readiness
Factory Process & Test Flow

● Bill of Material / Component specs officially released and under formal version control

● Factory Work Instructions for PCBA and FATP (Final Assembly and Test)

● Software:  Internal Regression test, Customer test

● Safety and Compliance:  will vary depending on product and industry



Ready to Ramp - Supply Chain Readiness
Factory Process & Test Flow

● Material
○ PO release date
○ Payment terms
○ Factory request date (2 weeks before manufacturing)

● Factory Capacity
○ Agreed to Yields
○ 5 days/week, 1 shift/day, 11 hour shift
○ What is burst capacity?
○ What assembly or test stations are limiting capacity?

■ What is the cost to increase capacity by 10%, 25%, 50%
● Distribution

○ Identify a Logistics company
■ What is the minimum shipment size/weight where a 3PL becomes cost advantageous over 

FedEx or DHL
○ Identify a warehouse that can store, ship and possibly do minor customization

■ Receiving costs, pick costs, shipping costs
○ Trial run of X units to verify process

● Post Sales Support
○ Identify support tools required to answer customer inquiries
○ Identify support hours and clearly post to website
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Product Cost 
Economics of Mobile Phone Business



Product Cost - Factory Conversion / VA Cost
Factory Process & Test Flow



Product Cost - Factory Conversion / VA Cost

Factory Process & Test Flow



Agenda

1. Product readiness  

2. Product costs  

3.  International vs domestic sourcing

4.  Finding and manufacturers and suppliers

5.  Negotiating contracts and Quality agreements

6.  Product Manufacturing test strategy



Considerations Domestic International
(Asia)

Intellectual Property Protection

Piece Part Cost

Lead Time

Ability to Quickly Scale

Transportation Logistics

Follow-up Travel & Time Cost

Ease of Communications

Import/Export logistics & Duty

Legal Fall Back

International vs Domestic sourcing considerations
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Type of Manufacturers and Suppliers
- Contract Manufacturers (CM)

Vertically integrated, one stop shop based on product specification. Handles   everything from      
purchasing  raw material through final product shipping.   Generally capable of manufacturing most 
custom components internally along   with final product assembly, testing and shipping.

Few Examples:  Foxconn, Flextronics, Jabil, BYD

- Final Assembly Test and Pack (FATP)
Similar to CM without the vertically integrated capability.  Generally   components are received 
from specialty suppliers used in final assembly, test   and shipping. Component supplier may be 
selected by the FATP supplier or   specified by the customer.

Few Examples: Ensky, Goldtek, compal,

 - Specialty Suppliers
Custom mechanical and electrical components manufacturer, PC Boards,   Displays, Plastic and 
Metal parts. Manufacture individual components to the   customers specification.  Components are 
shipped to the CM or FATP

Few Example:  GCPC, Hi-P, KHVtec



Vetting & Selecting CMs and Suppliers
● Find suppliers and CMs through your network

○ Avoid LinkedIn cold calls (unless you have time to vet the supplier)

● Identify any unique or specialty manufacturing processes
● Simplify your supply chain

○ Avoid shipping costs all over Asia where possible

● If you are manufacturing and purchasing in Asia, a supplier that has US 
headquarters or a presence in the US can be beneficial.

● Test your CM on any critical requirements
○ Protection of proprietary information - Continuously ask to see other products they are 

manufacturing

● Find a CM that has a process for vetting your start up
○ Immediately begin credit reviews to understand their expectations of you



Custom Mechanical  Components  Processing



Plastic/
Polymers

Metal Decorations Secondary 
Operations

Injection Molding Die Casting Painting Ultrasonic 
Welding

Compression 
Molding

Stamping Anodizing Heat Staking

Rotary Molding Forging NCVM/VM Laser Welding

Blow Molding CNC Sand Blasting Polishing

CNC Extrusion Brushed Gluing

Die Cutting Multi Color Printing

Custom Mechanical Components Manufacturing



Type Plastic Metal Stamping Die Castings

Prototype < 2000  < 250,000 < 25,000

Soft Tools < 250,000  < 250,000 < 25,000

Hard Tools < 1,000,000  > 1,000,000 < 25,000

Tooling Life Expectancy
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Manufacturing & Supply Agreements
Manufacturing Service Agreement (MSA)

● Agreement between company and Contract Manufacturer
● Includes

○ Statement of Work defining services to be provided by CM
○ Defines rules of engagement for prototype and production scheduling
○ Defines payment terms
○ Expected yield tied to production quote

● These documents can be massive. Identify 5 to 7 key points and focus on them during negotiations. 
Have a “must have”, “preferred”, and “nice to have” target for each of the key points.

Supply Agreement (SA)

● Agreement between company and custom component supplier. Might not have for all suppliers but 
are recommended for unique, high risk components

● Includes
■ Supplier commitment to meet the following

● Order quantity (Within X% of PO total)
● Order Price (No change from quotes)
● Order Date (Up to X-days variation)
● Quality (meeting your signed limit boards, providing FAI data)
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Product Manufacturing Test Strategy

1. Design for Test for mindset

● Has largest impact mfg test cost, production quality, time to market and ability to ramp
● Provide inputs/guidelines/checklist to Software, Mechanical, & Electrical dev teams

2.  Early involvement is critical -- get involved in concept stage

● Define test specification and drive for early test coverage

3.  Define a test process flow and develop test systems for each step to be used in early prototype builds

4.  Optimize test process, specifications, and product design ahead of Manufacturing pilot

5.  Data collection is critical.  Use test data analysis tools and insure unit tracking & flow control are in place

6.  Engage with key upstream suppliers of critical components, modules, subassemblies

● Insure test specs and methodologies for key components align with end product specs



Manufacturing Test Development - Key NPI Milestones



Manufacturing Test Development Phases



Manufacturing Test Solution Development Process



Development of the Test Specification



Design, Implementation, and Validation of First System



Scaling for Mass Production



End to End Test



Factory Test Flow - 4G Base Station Test



Factory Test Flow - AR/VR Headset



Factory Test Flow - Mobile Device



Operations Test Organization



World Class Manufacturing Test


